Abstract. Spectral imaging in the near-infrared of the central parsec of the Galaxy has revealed that a population of massive young stars resides in the core of our Galaxy. We suggest it has undergone a mild starburst.
Introduction
It is generally accepted that at least 10 6 M of material resides within the central parsec of the Galaxy. Part of it comprises the core of the population II stellar component; old, cool stars at the center of the Bulge. In recent years evidence has steadily accumulated that there also exists a younger, more dynamic component to the galactic nucleus. This paper discusses new observations obtained with the 3.9-m Anglo Australian Telescope which suggests that indeed a cluster of massive population I stars resides at the very heart of the Bulge.
Observations
The infrared camera and spectrometer IRIS was used to collect the data. Employing an echelle to disperse the light spectrally, the telescope was slowly drifted across the central 2 parsecs of the Galaxy, with the array read-out rate synchronized to the drift speed. In this way a data cube was constructed, comprising the spatial information at 0.8" pixel scale and spectra at resolution 400 across both the H and (separately) K atmospheric windows.
The data from these observations have been presented, in part, in a series of papers , Allen 1994 , Allen & Burton 1994 and is not repeated further here. An in-depth analysis is currently in preparation. The data also both con rm and extend the results of Krabbe et al. (1991) who rst identi ed the cluster of He I 2.058 m line stars in the nucleus, following the initial discovery of a single bright He I star by Allen, Hyland & Hillier (1990) .
Our data revealed a cluster of some dozen stars emitting in the He I 2.058 m line within 20" (1 pc) of the center, and with in many cases He I/Br > 1. In our Galaxy such stars appear unique to its central regions, and from comparison with similar stars found in the LMC (McGregor, Hillier & Hyland, 1988) have been identi ed as massive (> 20 M ) stars at the top end of the main sequence. They 1 are beginning to enter a wolf-rayet phase, and are somewhat akin to luminous blue variables. The cluster is surrounded by streamers of ionized gas, visible in the 2.166 m hydrogen Br line, the`mini-spiral' rst identi ed through its radio synchrotron emission (e.g. Ekers et al., 1983) . Surrounding and abutting the ionized gas is a clumpy ring of hot molecular hydrogen emitting in the 2.122 m 1{0 S(1) line. Spectra of the H 2 suggest that UV{photons from the hot stars play a major role in uorescently exciting the gas, but that both internal motions within, and between the clumps, and stellar winds, also result in considerable quantities of shocked gas. An image extracted in the line of (Jackson et al., 1993) . The Fe III] 2:217 m line is also seen, arising from di use gas in the so-called`mini-cavity' of cm-band radio continuum maps, 3.5" SW of Sgr A , as recently rst identi ed by Lutz, Krabbe & Genzel (1994) . No He II (2.189 m) emission is observed, restricting the population to latetype WR stars (e.g. WN9), rather than early type. The CO overtone bandheads at 2.3 m can, however, be used to extend our knowledge of the population to lower masses.`Hot' and`cool' stars can be distinguished by whether they have CO absorption features present, with a break-point at spectral type F. Extracting images from the cube based on this feature (as discussed by Allen, Hyland & Hillier, 1990) neatly divides the stars into two populations, the`cool' stars resembling the K band image outside the central 20", and the`hot' stars con ned to the core.
Discussion
It is clear that a cluster of hot massive stars resides within the central parsec of the Galaxy. These stars must be young, less than 10 million years old, and their presence is unexpected. Together they can account for the far{IR luminosity, UV{ ux and mass-loss rate from the central parsec of the Galaxy. Their luminosity peak, centered near IRS 16C, is 1"E of the radio source Sgr A (Allen & Saunders, 1986 ), presumed to be at the very center of the Galaxy.
There is, however, no suggestion that star formation was occurring at earlier epochs. Thus this is a recent and new event in the Galactic center. Several models have been invoked to explain the existence of this cluster without the need for star formation (e.g. black hole`atmospheres', Morris 1993 and mergers of old giants, Phinney, 1989) . However the presence of other similar (though smaller) clusters within the central 100 parsecs where massive star formation is clearly taking place (e.g. Cotera et al., 1992) , but where the conditions are less extreme, leads us to argue that star formation is occurring in the nucleus as well. Infalling molecular clouds are common within the region and we suggest the collision of two such clouds over the nucleus has initiated the recent burst.
It is of great interest to relate this cluster to the distribution of the population II core and its contribution to the central mass density. Eckart et al. (1993) recently showed from di raction limited images (0.15") that there are at least 340 sources within the central parsec with K < 14, and that their number distribution is consistent with an isothermal cluster of core radius 3.8". Such a tight core would imply a high central density (> 10 7 M pc ?3 ) and argue strongly for the existence of a massive central object. We have determined the ux distribution of the`hot' and`cool' populations, as indicated by the strength of the CO bandheads. We nd that for the`hot' stars the ux distribution is consistent with the number distribution found by Eckart et al. For the`cool' stars, on the other hand, the ux distribution is similar to that expected for an isothermal cluster with larger core radius, around 20". The central stellar density is then 10 6 M pc ?3 . Although we must caution against drawing too much inference from the loaded term`core radius', and in particular to simple analytic ts which pertain to provide estimates of its value, it seems clear that the populations of`hot' and cool' stars have di erent distributions. From the similarity of the number and hot' star ux distributions we infer they measure the same population. There must therefore be small numbers of`cool' stars with K < 14, with most of thè cool' star light emerging from fainter sources. Thus we infer that the majority of the 340 stars of Eckart et al. are`hot' stars. This conclusion can, in principle, be tested by directly measuring the number distribution in the spectral tracers of the`hot' stars, though in practice any such experiment will be hampered by the lower sensitivity levels that will be achieved. It is an important experiment to perform.
Assuming that the individual stars seen are indeed`hot' stars, then equating the number and ux distributions implies an average K band magnitude of 12.8, which after correction for extinction makes an absolute magnitude M K 5. On the main sequence this would correspond to an O star, whereas a population of stars obeying the Salpeter IMF would contribute their maximum K light around spectral type F, with M K +3. While these estimates are necessarily crude, the 1000-fold di erence in ux more than accounts for many subtle in uences we may have neglected. We thus take this as further evidence that the young stellar population is heavily weighted towards higher masses. Out to a 20" radius, therefore, the majority of the observed stars (K < 14) are`hot' stars and contribute a total mass of around 10 4 M to the core.
The bulk of the mass of the central parsec ( 10 6 M ) must thus comprise the unresolved old population II stars which contribute around 10% of the K{ band ux. Such a scenario is consistent with the model of Bicknell, Saha & McGregor (1995) , who t the ux and velocity dispersion distributions with a simple mass model which has no central massive object. We stress, however, that this conclusion rests on the identi cation of the`hot' star ux distribution with the number distribution of stars with K < 14 as observed by Eckart et al. (1993) . It may require modi cation if a smaller`core radius' than 20" is appropriate. However, whatever the central mass, it seems clear that a young population of massive stars exists within the central parsec, the result of a mild starburst.
